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*&m&Ls S**^W-f7y^7 7- (FRET) SrsflJ/B Lfc#^TiB 



ZltU^rl/ (Cameleon) te, (GFP) gES#,R.t«7 

(CaM) K:3£-3v^c a 2+ ffi©a^^t?3— K$*vfc^3te*t^HI-efcS 

(Miyawaki A. , fife, (1997) Nature 388, 882-887 ; ~BlU Tsien, R. Y. (1998) Ann. 
Rev. Biochem. 67, 509-544) o * U3rl/\-$^ GFP©irai#:, X/U^i? 
(CaM), ^Viy/^^V->^V ^^J—. ^*i/^Um*1 — if <Z)C a 
K (M 13), St^G F P 3> kfittfc $^^^716 ST? 

fe-5 0 Ca 2+ ^CaM(^f5ri:ta^ CaMirMiatOFlO^^ffl 

i: U GFP^f) ft&ft^^ifcG F P ~-<D FRET 

<D?j}^&Mj^-tZ> 0 ^&$)*U3rl/ (YC) fc£, FRET©Kt-i7^t7*? 
-ttTv-Zyf^Ifif (CFP) (YFP) 
bTV^,, Hfe^^V-^-^ (YC) fi, C a 2+ ^^] K^-f V^MfcS<5VNT^ 
&<D?/U— y\^m^flX^^ 0 Mx.t£s YC 2fiSP^McDC aM^fU Ca 
2 + fc^"UTiSV^fPl4^-ro — *\ YC3MYC4tt N CaMK^'fy^C 
a^f^T-i^ld^itt^fcfe, 6ifttt©i|/7ltfc5. rtl^OYC 
{2, TcOYFP^EYFP. 1 (Miyawaki, A. , fife, (1999) Proc. Natl. Acad. Sci. 
USA 96, 2135-2140) ft^t 5 1 1 i o Xtf ft t^ff § jg^^il < o X 
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5o ijfcggUfcYCfc LTW:, YC2. 1MYC3. 1 a^tf kfrSo It, c 
i t r i n e.XGriesbeck, 0.., (2001) J. Biol. Chem. 276, 29188-29194) 

V e n u s (Nagai, T. , (2002) Nat. Biotechnol. 20, 87-90) CD J; 5 ft 

yf p©#l^5v^IMv^ i t tiot, £ J: 5 left* 

YC2. 12Xf4YC3. 1 2ft£<D^&A#^fEftfti8G£>3E^ 
#T?t>* -Y >tr h n-CCDC a 2+ ^©it/T$^5 Y F P/C F Ptb©^ii-fr 

ui^Wu yccdM^j K^^^^ffiSf^ffl-TS^^Jt^ttSrtHtt 
#3&9§HU f 7t*t^;^- h 7 y ^ 7 7 ^ (FRET) £r#J/B UTc^H^K 
^S?*r%llDS*3/L*>fcT ^-fe^-CD^Sr^feo C F P £ YF PCDi^S 

YCt*fflV^5 y ^^7— CD*^^lB^IJ^ftii^bi:^®C#«^tii#ViV^fc 

5cCD*SScD^^MV^-<— *—X-W&^\,tzWm?mmG¥? (cpCFP) 3r 
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m^Z>t\t^5^W;$:&mVft (Baird, G. S. , f& % (1999) Proc. Natl. Acad. Sci. 
USA £5, 1124L-11246 ; _&.t*Topell, S. , ftfe, (1999) FBBS Lett. 457, 283-289) 0 

±fE<£>ii<9, *mw%-bi-±, mmttewm&mv, ^o^$ft«t5 c P y 

(FRET) &£iVZ>nftm^m\Z3o\,^X, ±|SK-7"- ^SfcSeK&tf/XttJbfBT 
0*U<t4 x Dfclfifli, GFP, CFP, YFP. REP, B F PXfl^ 

tit><D&mft-e&z> 0 $f^u<fi v Kt^t bailie f p xii^©^!^ 

$f£L.<te, 7^t/^-f3feISf(l, *3fcS S If Venus <DP3Je^*frT? 
fe5„ b< (i. V e n u s ORj(I^J^^#:(4, cp49Venus, cpl 

5 7 V e n u s x cpl73Venus, cpl95Venus, Xlt. c p 2 2 
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9 V e n u s "C$><5 0 

(FRET) O^jStM^Wdfc SttS. 

$f^U< tt, mt^^f- Kj$#HU tttfi^t^i^Mfl^t-^ fe?(skMLCKpK ¥ 
^^^-v-V^S^^-T-— ^(smMLCK), jfc/WErv^ P "2 II (CaMKIIh # 

^ y if^ Ca2+ATP T~ t?. 59 Kda /fc^/fr v 5 ^^^ =7 *— £ (PDE) > 60 Kda 

^7— £\ Bordetella pertussis r=- ^ — n ^& a- y >\ 

$ y * h^MkT7^>!) y^- c ^-t---^S«(marcks). 

MacMARCKS (F52K b-Adduciiu t - b b y ^161 HSP90a. t hM^i^ 
;V^xy/<D- 7°^y rx^n^W ^ 160(HIV-1 gpl60) % 7*7y^a**-y-5 

=f^ % -fer* U-^^sJfiLWfWtt^^ K (VlP).^f^ f y >-Pfi«^7°^ K (GIP), 
Xtt*/^*^^ y fftrS^:^ F-2 (Model ^7°^ K CBP2)<D#/We^3. y 
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U< ft., y l^f)307^ BHM^*^ Kj^^-Cfe5 0 

L<{4 X EJ!l#t4 2, iE?iJ#-^-4 3, IB?iJ#-S§- 4 4 , IH?(J#-5§-4 5 

(2) h*-r-m&*mm&itz>Tn;ELTf ■ 

Mite, YC3. 1 2^.7J?ff^YC^^#:<D#3gt^-<^ h/^#tt^^-To HI 
1 <D Af3, 7C<DN*« (Me t 1 ) RXfimMNMitis (Th r 4 9, G 1 n 1 5 7, 
A s p 1 7 3 , L e u 1 9 5 , S.7J? I 1 e 2 2 9) ^^fTS G F P £>H#:5u1iiig 
Sr^-To l^l^Bfi. YC3. 12 (@E?U#-S§- 4 1 h YC3. 2 0 (B5?U#-g-4 



5 



. . ■ f 

1 

WO 2005/036178 PCT/JP2004/015671 

2), YC3. 3 0 (@H^IJ#^- 4 3 ) N YC3. 6 0 (IB?U#^-4 4 ) N YC3. 7 
0 (iB^J#-^.4 5), 9 0 (iB9U##4 6). CO 4 >HKS«r*i- 0 - 

X C a Mf4 Xenopus calmodulin £r^-t~o E 1 0 4 Q fix H# lOCa 2+ &£-g-^ 
-7°(Dtefil 2 fcfettSiS#$tbfe— ffi^/^ - >M (E 1 0 4) frt>?!V# * 

* * 

5YCfIM^^^^ h/V (4 3 5 nmt®S) £r^i~o HIlWDfi. Ca 
2+ ^if n;&lH&?Pl-:i3tt5YC^^#: (YC 3. 12. YC3. 20.YC3. 
30.YC3. 60.YC3. 7 0 RtfY C 3 . 9 0)©f3feIMW. 01 
©El±, pH7. 4^*5tj-5YC 2. 6 0 (H£K YC3. 6 0 {%) WYC 
4. 6 0 (E^) ©C a 2+ M^ft«l^-ro HI l©Fft; C a 2+ 3&S-t£nRt«&fn 
M&ttS YC 3 . 6 0©pHltiilr*to 

M 2 fi. Y C 3 . 6 0WYC3. 1 2 3r3§5H*5 H e L a ^PIJMt^ttS C 
a 2+ l>)*i(D^a'J^^^i-o @ 2 ©ARt^B !±,YC3. 6 0 (A) ,RTJ?Y C 3 . 
1 2 (B) 4-/BV*T#fc^3te®4fe*r*-f~ (@"S4 9 0 nm, 3§3t5 3 5 nm) 0 S 
0 jum 0 0 2©C^.t)?Df4, 3 0 n M(D AT P X~W$M bfcH e L a ftflifc 
cf(DYC3. 6 0 (C) MYC3. 12 (D) £rfflVN-C$&^£*L7cC a 2 + <Di© 

VvC©383feifc (5 3 5/4 8 0 nm) (D&fc. Tt : CFPWc p 1 7 3 V e 
nus (C) v WCFPWVenus (D) <Dlk%&M<0$tfco Wlfe^lBIRB 
tt 5 g>„ 

Hi 3 S3. YC 3. 6 O^ffl^fcHe L a SlfflJlS «*■ © [ C a 2+ ] c&tFCC a 2+ ] p m 

(D&MMM&Mm&^-Fa m 3 CDAte, [C a 2+ ] c <Dfc« 

ROIIrftLfc 0 Sffift: lO/im, HI 3 CDC te. B Ufc 6 OCDR O I 
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YC3. 6 O,,, ^ri^t^H e L a iS&OMlt^^t. B^W:5um 0 m 

<DlC a 2+ ] p mcD^^b^^-r— iSc^Jfc^^^^j^^igj^^;^^ 

ffflBOjI <9 , (Cameleon) %.X$M&% * \s$rls (YC) fi N ^fl^ 

X\±, jf$Stt<D&5C a z+ 88j£H:j|fc3bL-CV>fcV\, fS©YCW (Y C 3 . 
12) £J£$H"5£, YC3. 6 0ttW5$ttPI4f-Cfe5}Js % 
$?t±5~6f&:fc#V\, ^(0 J: 5 tC, YC 3. 6 Ottt, S/NJ£#^# < [pj_hb, 
^OYC-etWBTlg-C&ofcC a 2+ <D®^{b||^^pT|g{c:^ofco J^T^iS 

#il;tfcf, YC3. 6 0 e L a HJ&OMf ItlSft 

5^ t f^j; f9 . *^J£#5g^KT^*5ttS[C a 2+ ] c (Dmb&mfe1~Z> Z-btf-e 

c p GF P<Dffim&M$3lzm&Vtc Baird, G. S. , CFPiLT 

Ty r 1 4 5 Klfrfc&NTlc^^i-S c p C F P ^1 £ J; 9 , YC<D 

l^^oefc&Srt&^Tc (Baird, G. S. , ^ (1999) Proc. Natl. Acad. 
Sci. USA 96, 11241-11246. )„ Lj$>U ^OcpCFPT'lt C a 2+ t#tt©|g 

^ — £ LTKifS r £Kl£<9 x ^ Lfc 0 cp49Venus, 

cplSyVenus, cpl73Venus. c p 1 9 5Ve nu sjtf c p 
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229Venus£r, YF P©^5V^Mft:t*fe2) V e n u s ^6^gUfc G 5 

p v e n u s gsscrau m&m&i&(nUikR}&**:mKi8:m-rz>&m~?3bz>F 4 

5k*»0>£fc«fc0i#-r5 (Topell, S., 'i, (1999) FEBS Lett. 457, 283-289)„ C 
(Miyawaki, A. (2003) Dev. Cell 4, 295-305) , CFPiYFP©2 m^&M 

GFP^ffi^m&Wll* ! { L $ftlZ.m?&&tl>tci>(D'?h*) (Nakai, J. , (2001) Nat. 
Biotechnol. i0, 137-141 ; ;&t>*Nagai, T, f& % (2001) Proc. Natl. Acad. Sci. 
USA <?£ 3197-3202), cpGFP^Il F R E T t te*lttfc##te£JBfci£A 

*3SW<z>m5teffi*l6lr±, ^*f#>K©^^E^J<DM^l- Kt-f3fcieit7^ 
(FRET) ^^c^^^g^-rrfco-C, ±MY-r~-m.%m^mSOJ/JL\±±MT 
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FPh ffef3feief (YEP), fMSf (GFP), *fe#3tigaw (RE 

pk (bfp) y.\ttthb(o^mwt£¥i£mfbtiz>o 

m 

P N EYFP, EGFP, ERFP, EBFP^Jf) <D^X =§: Z>MykX&> 
%> 0 fflZ-\i£^ iSt&i^M 6 «CD*^^ fi^g| £ t> £ flX V * 5 (Prasher , 

D. C. t~> (1992) , "Primary structure of the Aequorea victoria green fluorescent 
protein", Gene 111 : 229-233) c ^(Dfa&i&ytW&WXfe^ft^^fcftT ^ 
mPl-b£%tW. J ££frlX$5>9 , Roger Y.Tsien, Annu. Rev. Biochem. 1998. 

67:509-44, MW^C>5i/B:fciiU£l2*c£;ft-C^5 0 ft£Ji:^6W (GFPh 

fM)feiei (yfp) tLtLte^frbtbcD^Mfct ttii, 3ry^>7=7 

f <MX.\f., a^p^-UT - \?? hVT (Aequorea victoria)) & CD^-^ffi 

GFP, YFP i:^tlf>©^#:©-M^&lTb^"f^x -ttb KH^^tuS 

i4lGFP ; 

F99S, M153T, V16 3AOT5 ;M1§:WGFP ; 

S6 5T075/iII^ff5GFP ; 

F6 4L, S6 5T©75yifMff5GFP ; 

S65T, S72A, N149K, M153T, 116 7T<7)7^/^fI^ 
f5GFP ; 

S202F, T203I <DT % J W^^^^~t^> GFP ; 
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T2 0 3 I, S72A, Y 1 4 5 7 t^I^ttSGF P ; 

S6 5G, S..7 2A, T2 0.3FO75;itMt^.GFP (YFP) ; 
S65G, S72A, T 2 O 3 H©7 $ 7 KllrttS G F P (YFP); 
S65G, V68L, Q69K, S72A, T2 O 3 Y©7$yiiM^"t5 
GFP (EYFP-V6 8L, Q 6 9 K) ; 

S65G, S72A, T2 0 3Y©7$7iillrft§GFP (EYFP) ; 
S65G, S72A, K79R, T2 0 3Y©75yi»tt5GFP (Y 
FP) ; 

^y^tt^krlfJR^iVCV^ EGFP^^-, EYFP^^-, ECF 

P .<^ e B F P-<^ * — ft ifSrJBV.^ n b ds-e# So 

*?|IST'H:GFPWtfc5CFP N YFP. RFPXIttil?)©fl*l: 
tlt5^ ( !:«L<, 0S;tHu YFP^Tfc5 Venus £rJSV^CL ti^-? 
Venus RloV^Tte:, Nagai, T. fife (2002) Nature Biotecnology 20, 87-90 
5c Venus fi. YF P©46#@(D7^— /V77^ y^O/f^yfcfft 

tar. ^(^J: 9#^tbSac^6SaftT?*>0x ^5i50GFP itbRLt, 
30—100^. R9L3g«><Wiart'C3~lOOffif<oWS$Sr^^U il^<^^S"Ct+5> 

^^^TigJET^Sfife^itTfe^t LTii, Vibrio fischeri W Y-l *5fec^>Jt 
•fef&^MSW. Peridinin-chlorophyll (dinoflagellate Symbiodiniura sp. 
I6f), Synechococcus ft if <7}$g#^T / ^ !? T *5i5tf?phycobili ISK^J 

W&WtZ Baldwin, T. 0., fife, Biochemistry 29:5509-5515 (1990), Morris, B. 
X, fife, Plant Molecular Biology, 24:673-677 (1994), Wilbanks, S. M. , 

fife, J. Biol. Chem. 268:1226-1235 (1993), R TJ? Li fife, Biochemistry 
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34:7923-7930 (1995) ft b {CfSS£ ttTV^S. 

tVXYi, CFP/YFP, XfiBFP/GFP4WW^5^ ^tbbfcl 

(1) 7C©tM6f ©N n#| ©7 5 /S^^C*StX'©7 5 /®> 

(2) 2~2 Ofi©75 y^iB^iJ^f>fifeS V — PE^IJ ; 
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MrfcMtVXtt* Gly-Gly-Ser-Gly-Gly 4gfcmiftbnZ>&, Z.*lt>\Z.mM£tlZ> 

?mmmtm&w*K nmm^&M^Mvmiftm&mbmmmz-m— ©sb^t? 

^^-C^V^5^3tme®60*^Ji: Utlt f7fcS6f Venus (DRJlR^M 
#-C£>5, 3£91^ft©|llS0!l" , CfEKU;/fc cp49Venus, cpl57Ven 
u s ^ cpl73Venus^ cpl95Venus x Xfi cp229Venu 
s ftb&^lfbnZfr. ^ntbl^mfeZfrZ t>(DXte?j:\,\ cp49Venus. 
cpl57Venus s cpl73Venus^ cpl95Venus N c 
p229Venus -^te^tl^tb. f7tIfifV e n u s <7)7 5 ;t#t4 9 (D 
Thr4 9, 7^ytf^l5 7©Gln, 1 7 3©1 7 3, 75 

/^#-5§-l 9 5©L e u. RUT 5 7^#-5§-2 2 9 <D I 1 e tvlfcV^-C, N5fc«8ffi!l 

C3. 2 0 (@H^"J#-^-4 2), YC3. 3 0 (IB?U#-S§- 4 3 K YC3. 6 0 (IS 
5lJtt4 4), YC3. 7 0 (Mfm^T 4 5 ) % ^YC3. ,9 0 (R?U##4 6) 
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(FRET) <D®jmzmt&±VZ> £ 5 J&'*3t*t^HIS:f^Ki-* - £ 5 0 

LTV^^i: «5»*UV\ ^tt^«t«9. — i^^^^^T ^ -t — i£ 
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mMo'y y*-^<ottt i) fret RTfftvtyomiz-tt-rz^m 

/pr^y^t- €c % — ;wi, 4, 5-MJ*;*:7^— 3Z.fi ^ 

^^if^^f bllS (#lx:kf. Katzenellenbogen, J. A. & Katzenellenbogen, 
B. S. Chemistry & Biology 3:529-536 (1996), RX^ Ames, J. B. , Curr. Opin. 
Struct. Biol. 6:432-438 (1996) 0 SCtfJlH^J/^fW * b < te, ##f#>« 

^tf ^ t &x% So fib, h#k^f- FfeM&mmj&fti^&xz te< xttte b 

Crivici, A. & Ikura, M. Annu. Rev. Biophys. Biomol. Struct. 24:84-116 (1995) 
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SkMLCK (M13) 
smMLCK (smMLCKp) 
CaMKII 

Caldesmon 
Calspermin 
PFK (Mil) 
Calcineurin 
PhK (PhK5) 
(PhK13) 



1) 



KRRWKKNFIAVSAANRFKKISSSGAL (IE^IJ# 
ARRKWQKTGHAVRAIGRLSS @a?0#-5§- 2 ) 
ARRKUCGAILTTMUTRNFS (IE^lJ#-5§- 3 ) 
GVRNIKSMWEKGNVFSS (IB£[I#-Pr 4 ) 
ARRKLKAAVKAVVASSRLGS GK2?!|#t§- 5 ) 
FMNNWEVYKLLAHIRPPAPKSGSYTV (IE^J#-5§- 6 ) 
ARKEVIRNKIRAIGKMARVFSVLR (lE^!l#-5§-7) 
LRKLIDAYAFRIYGHWVKKGQQQNRG (gB^!|#-i§- 8 ) 
RGKFKVICLTVLASVRIYYQYRRVKPG (@a?IJ#-5§- 9 ) 
Ca2+ -ATPase (C28W) LRRGQILWFRGLNRIQTQIKWNAFSSS (1H^IJ#-^- 1 0 ) 

59- kDa PDE RRKHLQRP IFRLRCL VKQLEK (IS^J## 1 1 ) 

60- kDa PDE TEKMWQRLKGILRCLVKQLEK (gBM#-§- 1 2 ) 
NOS (NO-30) KmiGFKKLAEAVKFSAKLMGQ (@B?IJ#-Pf 1 3 ) 
Type I AC (AC-28) IKPAKRMKFKTVCYLLVQLMHCRKMFKA (I33?(|#-§- 1 4 ) 
Borderella periussis AC IDLLWKIARAGARSAVGTEA (I3£!|#-§-l 5) 
Neuromodul in 
Spectrin 
MARCKS 

F52 or MacMARKS 
0 -Adducin ] 
HSP90a 
HIV-1 gpl60 
BBMHBI 
Dilute MHC 
Mastoparan 
Melittin 
Glucagon 
Secretin 
VTP 
GIP 



KAHKAATKIQASFRGHITRKKLKGEKK (1B^J#-J§- 1 6 ) 
KTASPTOS ARLMVHTVATFNS IKE (gE^'J#-Pr 1 7) 
KKKKKRFSFKKSFKLSGFSFKKSKK (IB?lj#-Pr 1 8) 
KKKKKF^FKKPFKLSGLSFKRNRK 1 9) 

IQKEKTRWLNTPNTYLRVNVADEVQRNMGS (IB^J#-^-2 0) 
KDQVANSAFQERLRKHGLEVI (Ifi£lJ#-§- 2 1) 
YHRLRDLLLIVKRIVELLGRR (@E?IJ#^g-2 2) 
QQLATLIQKTYRGWRCRTHY QLM (IB#I#-5§-2 3) 
RAACIRIQKTIRGWLLRKRYLCMQ (IS#J#-^2 4) 
INLKAALAKKIL ®H^!j#^-2 5) 
GIGAVLKVLTTGUPALISWIKRKRQQ ®H^lj#-^-2 6 ) 
H5QGTFTTSDYSKYII)SRMQDFVQWLMNT ffiB^J#-§-2 7) 
HSDGTFTSELSRLRDSARLQRLLQGLV ®^IJ#^-2 8) 
HSDAVFTDNYTRIJ^QMVKKYLNSILN dS3W€"2 9) 
YADGTFISDYSAIMNKIRQQDFVNWIIA^QKS (EB?IJ#-^- 3 0 ) 



Model ^7°^K CBP2 KLWKKLIJQXKKLLKLG (lB3»g-3 1) 
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ac, r y 7 — f ; . . 

BBMHCI, brush-border ^ ^r^l/W&rl* 
CaMKII, UA^&B.Vf^'r—en: 

CBP2, y ^afr&^T- K-2; 

GIP, by ^EB^^K; 

Hiv-i gpieo, UM^i^^^ iy/<p> -^ iegl60; 

HSP, t— bS'a y^ifif; 
MARCKS, O^M>HbT7^Pyf c*t-i? 

mhc, s^v-ixiiiJI ; 

NOS, =fyy^ Fi/V^—€ ; 

pde, *^*i?3t^ , 7"9 w — ^ s ; 

PFK, *:^*7/^^ h3f~J-— £ 
PhK, ft* & !J 9 — if ^r-?-— if ; 

sk- smMLCK, #*a3tt55F»!K 5 wlft^t- *?; 
VIP, jkWf^fttt^^"^ P 

# 

^^^^^OSp^Klii, L< te&J 1 nm d>M$J 10 nm "Cfe «3 x J: 
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J&T^OV^Tte, #l;tJi N Huston, J. S. , PNAS 85:5879-5883 (1988), 
Whitlow, M. , Protein Engineering 6:989-995 (1993), Newton, D. L. , 

Biochemistry. 35:545-553 (1996) & i^fgg^^TV^o 

-ft tt*7^-^ 3 ^v^t^ m&mm<nT\ smmmt tt devd 

* h a > k y T«^bS2wj % xtt^-fksest-ct J: v\ jn^bE^jw^^rf. 

"Protein Targeting", 35^ N Stryer, L. , Biochemistry (4th ed. ). W. H. Freeman, 

1995 £ *i,tv^ agiWgBai-c «t j^&ftsa^jtt, Jtete^ e ftr? «fc v\ 

^&{blS?lj£>^#:#i)£ ttli, ^^Wt-r5ia^J(KKKRK) (gH^J#^3 2). 5: 
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fnyKDT^ltt t -T-SSB^J (7$y Miffiff MLRTSSLFTRRVQPSLFRNILRLQST-) 
(SB^J#^-3 3.), /Mfefr^Mi-r^iH^iJCKDEL (1B^J##3 4). C-^(c) (ix 
j^A-BB^I N *C^#fe-r 5 ) x ^v*- =>r v- y - & tI#J 1 1~ 5 SH^IJ (SKL (MSM 

([CaaX] CAAX (E?!l##3 6), CC (@B^lJ## 3 7 ) , CXC (E3flJ#t3 8), Xtt 

ccxx (@h^ij#-^- 3 9 ) ,c-^^), mmm<Dim9&nw&m&)bi-z>mm(.siiAP-25 
^<om&) „ xte=tfri?&%Mm t-rzmm (furin ^©b^) *ra«i*rf 

v^r^-y y^7« cDNA pcr tj;ctlSt5:i fl^t So^TfeMSfCtf) 

^^^(Cto-CftM-t-^w fcdSt?#5o V^V^mmmm-i. 0. ImMMnCI Sr 

fi, Sambrook -fife, Molecular Cloning— A Laboratory Manual, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY, (1989) x Current Protocols in 

Molecular Biology, F. M. Ausubel fife, eds. , (Current Protocols, a joint 
venture between Greene Publishing Associates, Inc. and, John Wiley & Sons, 
Inc., most recent Supplement) {ClfBft$tT/"Cl' , >.5 0 

^ h*(DmW.& =»— K-T 5^ ^ HWir £ te^ mRNA ©«5^Xt«H8Rfc «t 9 . 
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X_?£}£&^fbtlZ> Maniatis, Molecular Cloning A Laboratory 

Manual, Cold Spring Harbor Laboratory, N. Y. , 1989 &CfE^t £r#HH) 0 & 

C 1 2 &X*&mVtc1®m*m\,^Xftm-tz>z.tfrX%Z> 0 fe^v^ MgC 1 2 X 
liRbCl r £ hX%Z Q Jtmmmi, h-^^xbZ: 

(Eukaryotic Viral Vectors, Cold Spring Harbor Laboratory, Gluzman ed. , 1982 
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y ^"7 T — 5? DNA, * ^ K DNA, JLU=i ^U' DNA ZS^L^f 9 — T*7F2 

'SrJSS'*** — f-CtffltS- 5 (0!l;U:f, Bitter, (&, Methods in 

Enzymology 153:516-544, 1987 2rM0 o 0j;fcfi % IfflW^K? & — — y^-TS^i 
-8", !lt77-^Jl, Plac^ ptrp, ptac (ptrp-lac ^4 Zf V y K^o 

* — ) © pL f£ b*<DmM&-y u^—?— %mmirZ> £ t » -C# 5 0 «i?L»)#>i«^ 
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^n^r— $ — ; V ?i/~TV4 fr* 7.5 K^n*— fcif) 1~ 5 r £ 2* 

trt &<> ^tx. DNA Xl$&.l£$imx*tfm LfcT'ei*— Srftjfl UT^^Jg^ 

;t#t|5 0 #!lxJ:£ N Current Protocols in Molecular Biology, Vol. 2, Ed. 
Ausubel, 'fttL, Greene Publish. Assoc. & Wiley Interscience, Ch. 13, 1988; Grant, 
ftil. , Expression and Secretion Vectors for Yeast, in Methods in Enzymology, 
Eds. Wu & Grossman, 31987, Acad. Press, N. Y. , Vol. 153, pp. 516-544, 1987; 
Glover, DNA Cloning, Vol. II, IRL Press, Wash., D. C. , Ch. 3, 1986;5t£t£K: N 
Bitter, Heterologous Gene Expression in Yeast, Methods in Enzymology, Eds. 
Berger & Kimmel, Acad. Press, N. Y. , Vol. 152, pp. 673-684, 1987; Rtf The 
Molecular Biology of the Yeast Saccharomyces, Eds. Strathern , Cold 
Spring Harbor Press, Vols. I and II, 1982 ft £&0ffiTZ> - t &X*% 5. ADH 
X Ji LEU2 & if (7} # j£ fft n ^ — — & 5 G AL & if O ft ^ t£ ^ ^ ~ # — 

i~ 5 & (Cloning in Yeast, Ch. 3, R. Rothstein In: DNA Cloning 

Vol. 11, A Practical Approach, Ed. DM Glover, IRL Press, Wash., D. C. , 1986) „ 

^P^-^^i Vfem-tZ) ^kfrX'^Z) 0 MX-\t, CaMV <D 35S RNA &7J? 19S RNA 
yn^r— $ — ftif© $-4 /V-XZfv^— 9 — (Brisson, fife, Nature 310:511-514, 
1984), XiS. TMV l^^J-f^ =* — h^&W^n^E— ^ — (Takamatsu, ffe, EMBO J. 
6:307-311, 1987) &&mx*% <5„ £>5 V^RUBISCO (D/hMl^^-— y h (Coruzzi, 
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1984, EMBO J. 3:1671-1680; Broglie, fife, Science 224:838-843, 1984) & 
hspl7.5-E Xfihspl7. 3-B (Gurley, {til, Mol. Cell. Biol. 6:559-565, 1986) ft 

f3c> 0j|xJ3\ Weissbach & Weissbach, Methods for Plant Molecular Biology, 
Academic Press, NY, Section VIII, pp. 421-463, 1988 ;&t£ Grierson & Corey, 
Plant Molecular Biology, 2d Ed. , Blackie, London, Ch. 7-9, 1988 ftifUllB 

^ £r§§5H~ 5 £ t & X- # 5 o Spodoptera f rugiperda $B 

fi£, #A#*HtfiHf-) f fc^d— ^^^U AcNPV^n^e— ^-c^fPTi-ff < „ 

Spodoptera frugiperda HMStaSSte £ -B\ -€rW*BJ&l*3"e#PAbfcat^- : F-*-3B^$ 
fS^imS (^Jx.f€, Smith, -ftfe, J. Viol. 46:584, 1983;Jlt^7^H#lT^ 
4,215, 051 -3§-£r#H&)o 

1 

& r. i: L-V\, -^CDcfc p J&lg^aaia^fc LTIi, CHC\ VERO, BHK, HeLa, COS, 

MDCK. Jurkat. HEK-293 S MXfiZ. WI38 if j&^lf ^frS #s ^tbbfcPS^tl^ 
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;L^/I^^#£>*1,;5 ($J;tk£. Logan & Shenk, Proc. Natl. Acad. Sci. USA, 81: 
3655-3659, 1984 3r#fig) 0 !7^i/^7!)^;i/X 7.5K yn^-^^l- 

fIt5i,!:^5(itH Mackett, fife, Proc. Natl. Acad. Sci. USA, 79: 
7415-7419, 1982; Mackett, J. Virol. 49: 857-864, 1984; Panicali, fife, 

Proc. Natl. Acad. Sci. USA 79: 4927-4931, 1982 0 ifeM^itl 

t h (Sarver, Mol. Cell. Biol. 1: 486, 1981) G ^ (O DNA 

v*mmKmAi,tcw.mz^ m^^^fc^i 00—20 o^^—m 

Z^PP — t L-T^ffl-T^ r £ rfX^ £ (Cone & Mulligan, Proc. Natl. Acad. Sci. 
USA, 81:6349-6353, 1984) 0 il l/^/KD^^ii, ^ p =f-j>r~^ IIA ^n^E— ^ 
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^ cdna -OTEflMEtfct" 3. w t & -c t 5 o «a^-^ k^xd JiiR-v — # — « 

#3„ 00*. tt. ^JfcDNA^A^, ~2 BP^^^ii^ 

tfS-e#-3;&Sx03;tfifx v^^T*— if(Wigler, fife, Cell, 11:223, 

1977) , t tf^lJ- ^-^T^>-*;^*y# b =7 I/*. 7x7 —if (Szybalska 
& Szybalski, Proc. Natl. Acad. Sci. USA, 48:2026, 1962), RX^Ty 2 =-l^^^ 
Tfc!) #^;Vb7^7i7- if (Lowy, fife, Cell, 22: 817, 1980) Afc^&^tfrl 
-^tU tk-, hgprt- Xfiaprt ^-tr^i-§^i^-e#§ 0 f^if^fei^K 
jfH4£, ^ y h I/^r-fe— h^*}"t-Siif^^'f^-^-i--5 dhfr (Wigler, fife, Proc. Natl. 
Acad. Sci. USA, 77: 3567, 1980; 0' Hare, fill, Proc. Natl. Acad. Sci. USA, 8: 
1527, 1981), 5: 37x7 — /Wft^fSBtt^Mt^i gpt (Mulligan & Berg, 
Proc. Natl. Acad. Sci. USA, 78: 2072, 1981), 75 / Jf/l/=i^/ K G-418 \Z.ft 
t5SttSr#4t5 neo (Colberre-Garapin, fife, J. Mol. Biol., 150:1, 1981), 
RT$^4 >fx3.-?s( ^^KM-t^M^^H^-ir^ hygro (Santerre, fife, Gene, 30: 

147, i984dm&^-<Dm$i<Dmmt LTtffit5:i#ti5o 

>-<D^t> «9 fcii' K— - £ ?r ^{c-rs trpB, IfflJia^ t ^^v 5 ^© 

ftt? «7 d fc * f- / r t ^Bl-miZ-t Z> bisD (Hartman & Mulligan, 

Proc. Natl. Acad. Sci. USA, 85:8047, 1988), MU^, ^/V^^-l^ftl 
*y^— if-T >t If* — T?$>5 2 — (v^A^a^/v) — D L ^^(C^f 
t5i1tl:#4-t5 0DC (ornithine decarboxylase) (McConlogue L. , In: 
Current Communications in Molecular Biology, Cold Spring Harbor Laboratory, 
ed. , 1987) a t*&mifbtvZ>o 
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n-v h ^ -r — tc j; 5 — moigf£T-s6«£f&¥{-¥iiii-5 r £ ^ primes 
x°hz> 0 r c: -e, y kb\ k-j— K y ^^-m^- 



5>t^LT7$y ^M^tefi-T 5itm5o O i 5 SKilt 
^iei^C7^ty?-^^Lt*;^3f^«ftttj:V\ ^ 



T?±zf*-m&& fret £ 5 ics^$tb5 0 m^m^mn. m&&x.m 
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'</i<<D&%L(Dfcti>te : m$l-i~ Z> t&X*% 5„ -KMM (E. coli) (Dgi&^ffl 
A. 

(i) mte^<vmm 

c p V e n u s 5 * iW<7> cDNA^ 5amH I ^fiL^-a^i - 5"fe 

^^-IW— S.t^5c^<DN-S.Tj?c-^^(DP H 1fcy (GGSGG) 
— F-rSIB^lJ^tfy ^-ff^"*— ^fflV^T. PCRti »9ifi|gLfco PC 
Ria9, itt£><£>3' ^©cDNAfi, P — Fi-5E?IJ^J; 9 5' 

*#s&. Be oR I £ <Q 3' 3^s£r. P C R in £ 9 bfc 

c p V e n u s gg^ffcro^fcft cDNAft B a m¥L I c o R I "a^ 0 ^ 

-7-£:^-r 5 2«<DPCRj^<D^^£^-Ciii|igbfc„ fj?JPg#?;S£Hfej^ 
4^&, pRSET, (Invitrogen) (OB amHl /E coRI >f 1/— A 

t'^n-=y^U cp49Venus, c p 1 5 7 V e n u s , cpl73V 

e n u s . cplSSVenus. c p229Venus %jfeWkVtc 0 #CV> 

T? x cp49Venus. cpl57Venus, cpl73Venus, cp 

1 9 5 V e n u s X{± cp229Venus<£>c DNA© 5 ' ^^PCRtJ: 

©N-«EL (Glu-Leu) IS^J^^ti, 5 «<p^f£t-*3V^-C, M 
e t i^V^^^Ve^T hr49, GU157, Aspl73, Leul 

9 5R7J?I 1 e 2 2 9j8SJBE^-C^5. 5a c I /E c oR I$fJt£rYC3. 1 2 
/pRSET B "p0Ve nu s £ = - K VX^ZMfc^ t f^LT, ^r^ti-Y C 
3. 20. YC3. 30, YC3. 60, YC3. 70, IBl&Y C 3 . 9 0^ 
^UfCo YC2. 6 0lt?YC4. 6 0 fct, CaM^^f^WtSiiia 
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9. YC3. 6 0^t>Mtfc„ V$mMy!)-V<0¥£&<Dt£$>. YC3. 1 2 RZfY 
C 3 . 6 0 (D.c DNAlrp c.DNA 3 (Invitrogen) \Z.1fcf# P.— — >-^L7c 0 
YC3. 6 0&J^WMTfclJroffi&1i:57tit>, Ki-RasOCAAX*'y^^ 

yy*- SB^J (GTGG S GGGTGG S GGGT) (E?>Jf^4 0) 
TYC 3 . 6 0 <D^/W#^rv'/^SS^ife'a'$ J 8:fc„ 

(2) -f^lfho^fiffi, C a 2+ &7J?pH}jg5£ 

(Miyawaki A., fife. (1997) Nature 882-887) N MM.X Escherichia coli 

[JM109 (DE3) ] \Z.^m £ tit, tl^g Lfc 0 ' B E C O N (Takara) 

fflV^T\ 440DF20 WM~7 4 J^Z— RTF 535DF25 3§ft:7^/l^ — ^ Lt, ^ 

#«0>3bte#ffi«:«lJ£U;fc:„ C a 2+ ?i^{i, 0,09 ^(2-7^yi^)xf i/y 
^ y n — /i^-N, N, N9, N9 ESSEH (EGTA), N-(2-fc Kn Is /V) =s^=f- is is*? 
T $ ^-N, N9, N9 Hlfc^ (EDTA-OH) b U nHffEIfe (NT A) SrJBV* 

H?g^:f*, gE#<Dii «9 (Nagai, T, {& N (2001) Proc. Natl. Acad. Sci. USA 98, 
3197-3202). pH5. 8~8. 4 XWM bfc~ ii<Z>l81Br$£&-fla V^TfTo fc„ 

( 3 ) yiTO:^*^^ h 9 7x^-> 3 y 

He L aMf&fe, 1 0 % <Z>|f!PF?£ft; ? v^]Elfo.?f ST^rTS Dulbecco <£>3fc^ 
Eagle i^Jfe-eit^^-^fCo Superf ect (QIAGEN) ^m^^XY C 3 . 6 0Xtt 

YC 3. 1 2 Kt5^^^ ^ - h 7 7 x ^ i/ a y tfc. 

(4) HHgtffc 

b 7 ^ 7 at ^ is a >^ 2 ~ 4 Pf^Ha n k <D5p*&*«;g«f£(GIBC0) 
H e L a $8J3&£®M; Ufc Q UApo40x, 1. 35NA ?6ftM#3 Uls^ffr V^7^: I X - 7 
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■Hfefctt* 4 4 0 D F 2 O SbS&"7 ^ )V$ — 4 5 5DRLPf^^P^ 5 7 
— 2iH©3S5fe7>f /V^— (CFPI^L"C4 8 0D.F3 0, YFPi^L 
T535DF25) tr, 7 -f /t"^ — 35 l&Sfi (Lambda 10-2, Sutter instruments) 
SrffiV^-C=SE2fcffiffiU"CfT3&ofc„ ^Fgs ~7 << — Yi Omega Optical ^feA¥t 
fc 0 YC^£>(D^3fe^7t^. CCD^^ 7 (Cool SNAP fx, Roper Scientific) 
^^VNTHi^bb7^„H^(Dm#S.^ill^f«Metamorph/Metafluor5.0 y 7 h ? ^ 
T (Universal Imaging) £r/B V*TfT*o fc. *MFR E T fc^^PHttes PlanApo 
60x, 1. 4NA ^xt^ Ui'XSrixfe IX-71 V WW , !§HERffl®#&^§SfK 
(CSU21, K^^HfrU— !f-(430nm % 0 4), SlU«3CCD7J 
* 7 (0RCA-3CCD, i^tfc* h- — ^) ^/BV^^t bfc. ®^©^#i:»fffi 
Aquacosmos 2. 5 h >7 (g^zfc h = ^ 7.) Sr^V^Ttf^o 7t 0 

B. 

(1) YC3. 1 2%.T*ffiMYC&£ifc<Dm : &b*'<? (ID 

-£fflV*-t\ Venus JC** LTRJlSaWM£r*T#o fee $T5k*£«\ 0 -/<WV 
<£>^®^K!±i Lfc/l — y°M^^^AUfc 0 cp4 9Venus, cpl57Ve 
nus, cpl.7 3VenuSx cpl95Venus N JkU- cp229Ven 
u s tMJlT h r 4 9 , G 1 n 1 5 7 x A s p 1 7 3 . L e u 1 9 5 BiZF 
I 1 e 2 2 9 0fffc^N^^^-rs 0 W^:t^PifL^*^8J3§-C^bfc:«-a' N 

^frh<Dm&Kn. 3&wh-j^u ittw^ittiiiiei v e n u s 

£PtUrT?fcofc 0 Me t 1 % Thr49, G 1 n 1 5 3, As p 1 7 3, Le 
u 1 9 5&t?I 1 e 2 2 9 13: /3 WKDl^5^f^fttS©t% Ve nu 
s^tt^tibOc pVe nu s ISf ffifSl tlCt Ydf-g-f^tp 

r 4 9^.TJ?A spl73ll, 1&<Dl£&i*b & WKDftfe^l^U) UTV*5 (0 
1 A) e 
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iYC ^ LTIt, ¥HttOC a 2 YC 3 . 1 2 (Nagai, T. , fife, 

(2002) Nat. Riotechnol. 20 t .87-90) £#]#>^<(£JB Ufc c JLtU*. CaM©Ef 

1 ©C a 2+ ^«^(C§#^fc^;^ ^; (El 0 4) ©g^Sr^U Y 
C 3 ^-^lt5 6 YC 3 . 1 2tp<£>Ve n u s cp49Venus s 

m 

cpl57Venus, cpl73Venus, cpl95Venus R.T3- c p 

2 2 9VenusfItUT, YC3. 20, YC3. 30.YC3. 6 0. Y 
C3. 7 0WYC3. 90£#Mbfc (0 1 B), iJlf>©fiYC te±X, Y 
C3. 12t«, ttiS^-CSSTOlC^U, 7*— /^^f^^t-^o 
>rvt'hn^-erttb<DC a YC3. 6 0 Tli, 
C a 0 iMt©KtC F P 5YF P <D^cltJt^^ii7Jn U YC 
3. 3 0.YC3. 70WYC3. 90T1JYC3. 1 2 t mm<D^^-T 5 y 
* V^'Sr^UfCo YC 3. 20SCa 2+ (-fil75^^(D^^ b7c (@ 1 C) 0 
Venus ©ftfc <9f-cpl73Venus fcfilfei-S t . — iRWHttC FP^ 
f>OFRETWI-Cfcofc^ 4 iOMH, l»Ca 2+ ^S (Rmin : 
0. 87 (Y C 3 . 12) tl. 4 (YC 3 . 60)) <D^£ «J tl^OC a 
2+ £frfaM (R^ : 1 . 8 (YC 3. 12) ^9. 3 (YC 3. 6 0)) <7>m&<D 

ft (i2A)„ C F P i YF P©lfeaofflOffi^f 
fc#>{£, CFP©440nmiuM5S)Si % YFP©5 3 5 nrntfettSIDt 
UliOs ^«^tg«Dffl3tS (H^rtt) £$J5£Ufc 0 C a 2+ ^&#^4<Dm^'l*<D}$4> 
te. CFPl^i-^YFP^^JtOiiJntffiiib-CVNTc: (HID). 

YC 3 . 6 0©38)ttfc (5 3 5/4 8 0) fi, ji,&**0>#PStj£* (K' d) & 
0. 2 5/iM, Hi 1 l^jft (n) 3*1. 7 ^Afc^ffitt© C a 2+ ^#tt^ b 
fc (01 E, ^L) 0 YC3. 6 OCDC a 2+ IfPtt^k^-fr5fcfefc, ^IC 
a M«:SF&3!C a M3U±-# @ (DC a "^-ytf^^tf t5 C a M (E 

3 1 Q) cDfBTtt^-ea^b7c: (MiyawakiA. , (1997) Nature 388, 882-887) 0 
#£>*l,fcYCtt % YC2WYC4^-/tlU ^^ttYC2. 6 0M 
YC4. 6 0 t^f^o YC 2 . Q 0mZlT<¥.m&<Dfctg&7jkVtc (K' d, 4 
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OnM;n, 2. 4) c 0. 2~0. 3 n M^*5V^T. ffifefoWt-'b £ &S^# S £> 
9 (HI 1 Ex H^K 5t<O.C .a.M— M 1 3^4^V V KS.fift<£>— tBtt<£> C a 2 + 
lS^i»£-&<5 (MiyawakiA., (1997) Nature 882-887 ; Porumb, 

T.,{&, (1994) Protein Eng. 7, 109-115) „ UE^^ii «9 (MiyawakiA., ftik (1997) 
Nature 882-887 ; ~BiS$ Porumb, T. , (1994) Protein Eng. 7, 109-115). 

YC4. 6 O ^©E 3 1 Qtt> ^ & ^3tt©J^f (K' d , 5 8nM;n, 1. 
7;K' d, 14. 4;iM; n , O. 8 7) t U < #;^C a 2+ »Ptt£^ 

Ufc (HE, YC3. 6 0T*»/&£;ftfc,«V^M'-^ l-Vv? (5 7 

0%) teYC2. 6 0-Clt^$n7t^ N YC4. 6 0 Wt^J'^^ 3 
6 0 %) ^*5VNT^^T^ Ufc„ Y C 4 . 6 0 (Dffi^fPtt^i^^mfPi*^ 
^■fi. (fr§©4 l%X.t*5 9%t^4LXV^c 0 cpVenusieflt EY 
FP-V68L/Q69K (EYFP. 1) XI4V e n u s t^lOSiS (p 
Ka = 6. 0) £^b7ctf>-C% YC3. 6 0 te, YC3. 1WYC3. 12£ 

mm (6. 5-8. 2) ^*5V^rCa 2+ <D#^£T^t) ^ ##^T^-^oV^-CYFPX 
CF PJfc;WS^fcbftV^ £&^UT^5„ U^U, YC 3. 1MYC3. 
12fcW5i> Y C 3 . 6 O^pHtlbia'oty-f X?rJEit?.^t^C 
a 2+ fe#ffi£#£^U S/NJ£^U< iRl-h-r&o YC©W<0!|tt^2 
AW2B(^f 0 ^2<DA(4. «©YC^IWIfi©YCiI*©C a 
2+ j£^£:^-ro *2©BI1 Y C 3 . 6 0 &t^©ft##<£>*fC a 2+ ^fPtt^ 

-To 
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Table 2 A 





Rrmn 




dynamic 
range 

(%) 


anisotropy 
-Ca 2+ +Ca 2+ 


YC3.12 


0.9 


1.8 


100 


0.23 


0.17 


YC3.20 


1.3 


1.4 


10 


0.06 


0.10 


YC3.30 


1.1 


2.6 


140 


0.16 


0.07 


YC3.60 


14 


9.3 


560 


0.12 


-0.05 


YC3.70 




2.4 


100 


0.15 


0.09 


YC3.90 


1.0 


1.7 


70 


0.17 


0.10 



Table 2B 



Ktf (nM) fraction {%) Hill coef 



YC2.60 



YC3.60 



40 
250 



YC4.60 . JP 

14000 



40' 
60 



2.4 
1.7 

1.7 
0.9 



(2) YC3. 6 0MYC3. 1 2mtWHeLa,»©Ca 2+ i 
M<Dit$tMj£ (13 2) 

YC3. 12iHYC3. 6 0«t^rilt HeLa»©JSM 
ft<DMmCa 2+ <Dmm (CCa 2+ ] c s) £«l L/c^^^T. mm^mmZ 
frlfCo Y C 3 . 6 0XliYC3. 12^n-Kt5ii©cDNA^h7y77 
=■9 h LfcH e L a&BJ&te. iW&WftEilR^^-ri^S £ <D^? lAvg7fc>' ; /-7v^ 
£^m£bfc (tttmi2AM2B)„ l2CM2D|j:, ^*veft,YC3. 6 

1 2MLTV^5He L a»*©»^YFP/CFP 
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ik<Df$ffimM$;7F~$- 0 YC3. 6 0(4, YC3. 1 2iH, SiM©ATP 
(3 0/i M) \Ztt1rZ>J&!&&Bmz.±% < . Rmin ^Mi-.&Rmax (Di±,SjSJ4&3;&3: 6 

fg*#^ofc 0 d(Dj±^«, 2m(DYCffl~C*(DC a 2+ ^fP^^>M^^^ L-TV^ 
(Y C 3 . 6 d = 0 . 2 5MMffc^©l^U YC3. 12T14K' 

d = 1 . 2 5/iM) c YC3. 6 0(DRmax {ttSl^Rmin^i:^*^, YC3. 12 

Ufc3®tf>*fflJl&&.mie L a#8B£&C*5V>Tte, IrI \^WM.^^y- AtrHife Ufc 4 
|Si(D{til(D||^{C*5V^-C^bb^^o7c 0 (Rroax, 8. 06±0. 16, n=12 ; 
Rmin, 1. 37±0. 10, n=12), 

(3) YC 3. 6 O^fflV^cHe L a t£ <D [ C a 2+ ] c*5<tt/[C a 2+ ] p m<7> 
Y C 3 . 6 0©^Wt^^^i?i!fi5Sfi, [Ca 2+ ]cI»SF 

rawx^ra»*^^^©iiKW>fegfe^srpriB^-r 5„ ypp^cfp© 

WfeSrffijt^olWfc^Sfci&fc. 3i©CCDf^^ (RGB : ^ ^S.t^W) 
4fe& fcJ&fc. ^oWl-Hl^-f ^ h^evNfc 0 YC3. 

6 0 Mt-5H e L a j&BJ&<0#£j£<D^&iIi4fe&0 3 B iC^-T a &ytttm&W 

^iiS-e^fc— ^^^-fe^tt:^®^ (0 3 A) 14, t^^ 5 >{c«t^>»^ 

M N [C a 2+ ]c (Di|JO^l^©«rt^aii,ti:^0ttV^<f ^^to 

jattt, — <B<z>aBJSrt«)6^lfc:MA/*:B8^ffi« (RO I ) <£>[C a 2+ ] c OB#F^S 
ii^b 3 0 nm/s X'&>%> ttf^^ttfc (HI 3 B&T53 C) Q 

YC3. 6 OcO^J^^HSE-rSfc*^. K i - R a s (D|g7y*-ffi?lJ^^ 

H<DC-5feigfcBk'6'$*i-5r.^tei: 9. YC3. eoWII^-yyr 

^^i/^^rfc (YC3. 6 0 ra ) o rat^JR* — ^yxw" ^#&£/8V\fc»£\ 
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^©YCT*|j:Iff)gT©C a 2+ tbfi3:#LIl-e# &/^o fc 0 YC3. 6 0pm 

(D^«ji>a«5ts.^^«it^-tr^bTv^fc (@3P) 0 wMmmT<DMm 

Ca 2+ mm ([Ca 2+ ] P J ZfeAftKMsZ^tc (H13E) 0 t7;?^Ol» 
[C a 2+ ] pm «[C a 2+ ] c ©lli±9l^(^^ofe 0 £*L»* 
ftV^^^Si [C a 2+ ]<7}-^ ^ n V#S#^E-f~<5 r. t £r^^t! L-TV^SrT 

fH*3&S$>5 (Marsault, R. , {tfU (1997) EMBO J. 16, 1575-158l) 0 [C a 2+ ]pm \Z. 

mi &mm<Dmkft&yt&ffiT£m^&^^r ^m^zfrfr (ni3 f) c 



fit, MX{4^^<Dste^A^J; 19 in situ X<femr$rZ> - £ ^T*t 5fc#>, 



33 



WO 2005/036178 



PCT/JP2004/015671 



ft3fc<7> 



£Vm^M<v&fcnm:fcmkVXikft&»!ik^*^-fe& (FRET) ^4C5^jfc 

2. f)tiei^, G F P x CFP, YFP, REP, BFPXti^rttbO 

5. HuiaiS^-^^g-f-^T^y^^, f)tset©f7feo^t5 



■i m i , ■ »M" 



6. T^-fe^—^^eK/iS. Sf Venus <D BM? l l^M{$-? &> & . 



7. Venus COR 



cp49Venus, cpl57Ven 



us, cpl73Venus, cpl95Venus x Xte cp229Venu 
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(FRET) ©Wu^b^^CS^iCS, ft*^l^b 7 (DiOSilfriZ.mm.VgJt 

tfc^y i/h— )v- 1, 4, 5-h y jua u n ^< y >-e&.5 x 

i o. mftmm&x/^i?^ y x it*^ 9 {-iBm^^^mo 

1 1 . ^ift^^ KjfcW, 5 if (skMLCKp) , 

$^-i/>-^^^^— if(smMLCKh U/ls^i?^}) l/*i-~-l£ U (CaMKII) „ * 

7— If**"*— if, Ca2+ATP T — 59 Kda zfr * ^ 7- 7 — tf ( PD E) % 60 Kda 

?y~— £\ Bordetella pertussis T^f=- ]) jVi/p 7— if x -3.- n^-^j. y ^ % 
*-<;7 My, ^ y ^ h-f;Wb7 7-yp y^- C =¥^-if^H(MARCKSK 
MacMARCKS (F52) , b-Adducin, t — h 3 -y ^m&M HSP90a. t hM^i^-f 
^n^-Sn— ^y z^n^;/ 160(HIV-1 gpl60) x y^^^^^^^—^ 

ftWi&M^zf*?- K (VIP) s ^f^ h y ^mW^-y^ K (GIP), 
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ytf.XA'^S*. V ^W^^-^f- K-2 (Model ^<Zf^ K CBP2)<D^7/V^v ? ^ 9 ^ 

ft*"! i^i 3 (D^fii)^mM(D-st%1^7fkm 0 

1 5 . 4 2 . @a^lJ#^- 4 3 x IH?fJ#-§- 4 4, 4 5 XfctfiB^J 
(2) K-^- ^SriSbjB^^SXm ; 

5£©m£3r8!IJ£i-3xm ; 

» 

2 0 . IS^Jg i 9 ^WMLtomk^tsggL^? 

2 i . m&m i 9 iciBtt©©[»xt±»^3® 2 o izte.M.o&m^? *—&irt' 
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SEQUENCE LISTING 
<110> RIKEN . 

<110> JAPAN SCIENCE AND TECHNOLOGY AGENCY 

<120> A. fluorescent indicator using FRET 

<130> A41654A 

<160> 46 

<210> 1 

<211> 26 

<212> PRT 

<213> animal 

<400> 1 

Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg 

15 10 15 

Phe Lys Lys He Ser Ser Ser Gly Ala Leu 

20 25 

<210> 2 
<211> 20 
<212> PRT 
<213> animal 
<400> 2 

Ala Arg Arg Lys Trp Gin Lys Thr Gly His Ala Val Arg Ala He Gly 

15 10 15 

Arg Leu Ser Ser 

20 

<210> 3 
<211> 20 
<212> PRT 
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<213> animal 
<400> 3 

Ala Arg Arg Lys Leu Lys Gly Ala He Leu Thr Thr Met Leu Ala Thr 

15 10 15 

Arg Asn Phe Ser 

20 

<210> 4 
<211> 17 
<212> PRT 
<213> animal 
<400> 4 

Gly Val Arg Asn He Lys Ser Met Trp Glu Lys Gly Asn Val Phe Ser 

15 10 15 

Ser 

<210> 5 
<211> 20 
<212> PRT 
<213> animal 
<400> 5 

Ala Arg Arg Lys Leu Lys Ala Ala Val Lys Ala Val Val Ala Ser Ser 

15 10 15 

Arg Leu Gly Ser 

20 

<210> 6 
<211> 26 
<212> PRT 
<213> animal 
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<400> 6 

Phe Met Asn Asn Trp Glu.Val.Tyr Lys Leu Leu Ala His He Arg Pro 

15 10 15 

Pro Ala Pro Lys Ser Gly Ser Tyr Thr Val 

20 25 

<210> 7 
<211> 24 
<212> PRT 
<213> animal 
<400> 7 

Ala Arg Lys Glu Val He Arg Asn Lys He Arg Ala He Gly Lys Met 

15 10 15 

Ala Arg Val Phe Ser Val Leu Arg 

20 

<210> 8 
<211> 26 
<212> PRT 
<213> animal 
<400> 8 

Leu Arg Arg Leu He Asp Ala Tyr Ala Phe Arg He Tyr Gly His Trp 

15 10 15 

Val Lys Lys Gly Gin Gin Gin Asn Arg Gly 

20 25 

<210> 9 
<211> 27 
<212> PRT 
<213> animal 
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<400> 9 

Arg Gly Lys Phe Lys Val. He. Cys Leu Thr Val Leu Ala Ser Val Arg 

1 5 10 15 

He Tyr Tyr Gin Tyr Arg Arg Val Lys Pro Gly 

20 25 

<210> 10 
<211> 28 
<212> PRT 
<213> animal 
<400> 10 

Leu Arg Arg Gly Gin He Leu Trp Phe Arg Gly Leu Asn Arg He Gin 

1 5 10 15 

Thr Gin He Lys Val Val Asn Ala Phe Ser Ser Ser 

20 25 

<210> 11 
<211> 21 
<212> PRT 
<213> animal 
<400> 11 

Arg Arg Lys His Leu Gin Arg Pro He Phe Arg Leu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 

20 

<210> 12 
<211> 21 
<212> PRT 
<213> animal 
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<400> 12 

Thr Glu Lys Met Trp Gin. Arg. Leu Lys Gly He Leu Arg Cys Leu Val 

1 5 10 15 

Lys Gin Leu Glu Lys 

20 

<210> 13 
<211> 23 
<212> PRT 
<213> animal 
<400> 13 

Lys Arg Arg Ala He Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe 

1 5 10 15 

Ser Ala Lys Leu Met Gly Gin 

20 

<210> 14 
<211> 28 
<212> PRT 
<213> animal 
<400> 14 

He Lys Pro Ala Lys Arg Met Lys Phe Lys Thr Val Cys Tyr Leu Leu 

1 5 10 15 

Val Gin Leu Met His Cys Arg Lys Met Phe Lys Ala 

20 25 

<210> 15 
<211> 22 
<212> PRT 
<213> animal 



5/33 



WO 2005/036178 



PCT/JP2004/015671 



<400> 15 

Ala Cys He Asp Leu Leu. Trp Lys He Ala Arg Ala Gly .Ala Arg Ser 

15 10 15 

Ala Val Gly Thr Glu Ala 

20 

<210> 16 
<211> 27 
<212> PRT 
<213> animal 
<400> 16 

Lys Ala His Lys Ala Ala Thr Lys He Gin Ala Ser Phe Arg Gly His 

1 5 10 15 

He Thr Arg Lys Lys Leu Lys Gly Glu Lys Lys 

20 25 

<210> 17 
<211> 24 
<212> PRT 
<213> animal 
<400> 17 

Lys Thr Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val 

15 10 15 

Ala Thr Phe Asn Ser He Lys Glu 

20 

<210> 18 
<211> 25 
<212> PRT 
<213> animal 
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<400> 18 

Lys Lys Lys Lys Lys Arg. Phe. Ser Phe Lys Lys Ser Phe Lys Leu Ser 

1 5 10 15 

Gly Phe Ser Phe Lys Lys Ser Lys Lys 

20 25 

<210> 19 
<211> 24 
<212> PRT 
<213> animal 
<400> 19 

Lys Lys Lys Lys Lys Phe Ser Phe Lys Lys Pro Phe Lys Leu Ser Gly 

15 10 15 

Leu Ser Phe Lys Arg Asn Arg Lys 

20 

<210>. 20 
<211> 31 
<212> PRT 
<213> animal 
<400> 20 

Lys Gin Gin Lys Glu Lys Thr Arg Trp Leu Asn Thr Pro Asn Thr Tyr 

15 10 15 

Leu Arg Val Asn Val Ala Asp Glu Val Gin Arg Asn Met Gly Ser 

20 25 30 

<210> 21 
<211> 21 
<212> PRT 
<213> animal 
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<400> 21 

Lys Asp Gin V.al Ala Asa Ser. Ala Phe Gin Glu Arg Leu _Arg Lys His 

1 5 10 .15 

Gly Leu Glu Val He 

20 

<210> 22 
<211> 21 
<212> PRT 
<213> animal 
<400> 22 

Tyr His Arg Leu Arg Asp Leu Leu Leu He Val Lys Arg He Val Glu 

15 10 15 

Leu Leu Gly Arg Arg 

20 

<210> 23 
<211> 23 
<212> PRT 
<213> animal 
<400> 23 

Gin Gin Leu Ala Thr Leu He Gin Lys Thr Tyr Arg Gly Trp Arg Cys 

15 10 15 

Arg Thr His Tyr Gin Leu Met 

20 

<210> 24 
<211> 24 
<212> PRT 
<213> animal 
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<400> 24 

Arg Ala Ala Cys He Arg. He Gin Lys Thr He Arg Gly Jrp Leu Leu 

15 10 15 

Arg Lys Arg Tyr Leu Cys Met Gin 

20 

<210> 25 
<211> 12 
<212> PRT 
<213> animal 
<400> 25 

He Asn Leu Lys Ala Ala Leu Ala Lys Lys He Leu 

1 5 io 

<210> 26 

<211> 26 
<212> PRT 
<213> animal 
<400> 26 

Gly He Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu 

1 5 10 15 

He Ser Trp He Lys Arg Lys Arg Gin Gin 

20 25 

<210> 27 
<211> 30 
<212> PRT 
<213> animal 
<400> 27 

His Ser Gin Gly Thr Phe Thr Thr Ser Asp Tyr Ser Lys Tyr Leu Asp 
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15 10 15 

Ser Arg Arg Ala Gin Asp. Phe. Val Gin Trp Leu Met Asn .Jhr 

20 25 30 

<210> 28 
<211> 27 
<212> PRT 
<213> animal 
<400> 28 

His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Asp Ser 

1 5 10 15 

Ala Arg Leu Gin Arg Leu Leu Gin Gly Leu Val 

20 25 

<210> 29 
<211> 28 
<212> PRT 
<213> animal 
<400> 29 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 

20 25 



<210> 30 
<211> 33 
<212> PRT 
<213> animal 
<400> 20 
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Tyr Ala Asp Gly Thr Phe He Ser Asp Tyr Ser Ala He Met Asn Lys 

15 10 15 

He Arg Gin Gin Asp Phe Val Asn Trp Leu Leu Ala Gin Gin Gin Lys 

20 25 30 

Ser 

<210> 31 
<211> 17 
<212> PRT 
<213> animal 
<400> 31 

Lys Leu Trp Lys Lys Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu 

1 5 10 15 

Gly 

<210> 32 
<211> 5 
<212> PRT 

<213> eucaryotic cell 
<400> 32 

Lys Lys Lys Arg Lys 

5 

<210> 33 
<211> 26 
<212> PRT 

<213> eucaryotic cell 
<400> 33 
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Met Leu Arg Thr Ser Ser Leu Phe Thr Arg Arg Val Gin Pro Ser Leu 

I 5 10 15 

Phe Arg Asn He Leu Arg Leu Gin Ser Thr 

20 25 

<210> 34 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<400> 34 - 

Lys Asp Glu Leu 

<210> 35 
<211> 3 
<212> PRT 

<213> eucaryotic cell 
<400> 35 
Ser Lys Leu 

<210> 36 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<220> 
<222> (4) 

<223> any amino acid 
<400> 36 

Cys Ala Ala Xaa 
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<210> 37 

<211> 2 
<212> PRT 

<213> eucaryotic cell 
<400> 37 
Cys Cys 

<210> 38 
<211> 3 
<212> PRT 

<213> eucaryotic cell 

<220> 
<222> (2) 

<223> any amino acid 
<400> 38 

Cys Xaa Cys 

<210> 39 
<211> 4 
<212> PRT 

<213> eucaryotic cell 
<220> 

<222> (3), (4) 

<223> any amino acid 
<400> 39 

Cys Cys Xaa Xaa 
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<210> 40 

<211> 16 
<212> PRT 

<213> Artificial Sequence 
<400> 40 

Gly Thr Gly Gly Ser Gly Gly Gly Thr Gly Gly Ser Gly Gly Gly Thr 
1 5 10 15 



<210> 41 
<211> 647 
<212> PRT 

<213> Artificial Sequence 
<400> 41 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

I 5 10 I 5 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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100 105 110 

Val Lys Phe Glu Gly Asp.Thr Leu Val Asn Arg lie Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 ' 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 
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Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

t 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Val Ser Lys Gly Glu Glu Leu 

405 410 415 

Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn 

420 425 430 

Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr 

435 440 445 

Gly Lys Leu Thr Leu Lys Leu He Cys Thr Thr Gly Lys Leu Pro Val 

450 455 460 

Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe 
465 470 475 480 

Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala 

485 490 . 495 

Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp 

500 505 510 

Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu 

515 520 525 

Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn 
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530 535 540 

lie Leu Gly His Lys Leu.GLu.Tyr Asn Tyr Asn Ser His Asn Val Tyr 
545 550 555 560 

He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He 

565 570 575 

Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin 

580 585 590 

Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His 

595 600 605 

Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg 

610 615 620 

Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu 
625 630 635 640 

Gly Met Asp Glu Leu Tyr Lys 

645 

<210> 42 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 42 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

1 5 10 .15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
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50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp ..His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 ' 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu G,ln He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 



18/33 



WO 2005/036178 



PCT/JP2004/015671 



Pro Thr Glu Ala Glu Leu Gin Asp Met lie Asn Glu Val Asp Ala Asp 

275 .. ... 280 285 _ 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Thr Gly Lys Leu Pro Val Pro 

405 410 415 

Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe Ala 

420 425 430 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

435 440 445 , 

Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly 

450 455 460 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 
465 470 475 480 

Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 
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485 



490 



495 



Leu Gly His Xys Leu Glu Tyr Asn Tyr Asn Ser His Asn_Val Tyr lie 



500 



505 



510 



Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He Arg 



515 



520 



525 



His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin Gin 



530 



535 



540 



Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 



545 



550 



550 



560 



Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 



565 



570 



575 



His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 



580 



585 



590 



Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly 



595 



600 



605 



Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly 

610 615 620 

Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp 



625 



630 



635 



640 



Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He Cys Thr 



645 650 

<210> 43 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 43 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
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15 10 15 

Val Glu Leu Asp Gly Asp. Val Asn Gly His Arg Phe Ser ..Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 
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Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230- 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 ' 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Gin Lys Asn Gly He Lys Ala 

405 410 415 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala 

420 425 430 

Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
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435 



440 



445 



Pro Asp Asn His Tyr Leu.Ser. Tyr Gin Ser Ala Leu Ser Lys Asp Pro 



450 



455 



460 



Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 



465 



470 



475 



480 



Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly 



485 



490 



495 



Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 



500 



505 



510 



Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 



515 



520 



525 



Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He 



530 



535 



540 



Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 



545 



550 



555 



560 



Leu Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 

565 570 ' 575 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 



580 



585 



590 



Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 



595 



600 



605 



Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

610 615 620 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 



625 



630 



635 



640 



Asn Tyr Asn Ser His Asn Val Tyr He Thr Ala Asp Lys 



645 



650 
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<210> 44 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 44 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 

1 5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 
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Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

ISO 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 • 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
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385 



390 



395 



400 



Ser Ser Ser Gly Ala Leu. Glu. Leu Met Asp Gly Gly Val .Gin Leu Ala 



405 



410 



415 



Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 



420 



425 



430 



Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 



435 



440 



445 



Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 



450 



455 



460 



Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly 



465 



470 



475 



480 



Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 



485 



490 



495 



Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 



500 



505 



510 



Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He 

515 520 525 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 



530 



535 



540 



Leu Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 



545 



550 



555 



560 



Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 



565 



570 



575 



Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 



580 



585 



590 



Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 



595 



600 



605 
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lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 

610 . 615. 620 

Asn Tyr Asn Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
625 630 635 640 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu 

645 650 

<210> 45 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 45 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 ' 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 
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He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135. 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 
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340 



345 



350 



Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gln-Val Asn Tyr 



355 



360 



365 



Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 



370 



375 



380 



Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 



385 



390 



395 



400 



Ser Ser Ser Gly Ala Leu Glu Leu Met Leu Pro Asp Asn His Tyr Leu 



405 



410 



415 



Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His 



420 



425 



430 



Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly Met 



435 



440 



445 



Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu 



450 



455 



460 



Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp 



465 



470 



475 



480 



Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala 



485 



490 



495 



Thr Tyr Gly Lys Leu Thr. Leu Lys Leu He Cys Thr Thr Gly Lys Leu 



500 



505 



510 



Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin 



515 



520 



525 



Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys 



530 



535 



540 



Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys 



545 



550 



555 



560 
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Asp Asp Gly Asn Tyr 

565 

Thr Leu Val Asn Arg 

580 

Gly Asn He Leu Gly 
595 

Val Tyr He Thr Ala 
610 

Lys He Arg His Asn 
625 

Tyr Gin Gin Asn Thr 

645 

<210> 46 
<211> 653 
<212> PRT 
<213> Artificial Sequence 
<400> 46 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 



Lys Thr Arg Ala Glu Val 

570 

He Glu Leu Lys Gly He 

585 

His Lys Leu Glu Tyr Asn 
600 

Asp Lys Gin Lys Asn Gly 
615 

He Glu Asp Gly Gly Val 
630 635 
Pro He Gly Asp Gly Pro 

650 
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Lys Phe Glu Gly Asp 

575 

Asp Phe Lys Glu Asp 
590 

Tyr Asn Ser His Asn 
605 

He Lys Ala Asn Phe 
620 

Gin Leu Ala Asp His 

640 

Val Leu 
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Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 ' 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu. Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 
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290 



295 



300 



Lys Met Lys Asp Thr Asp. Ser. Glu Glu Glu lie Arg Glu Ala Phe Arg 



305 



310 



315 



320 



Val Phe Asp Lys Asp Gly Asn Gly Tyr lie Ser Ala Ala Gin Leu Arg 



325 



330 



335 



His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 



340 



345 



350 



Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 



355 



360 



365 



Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 



370 



375 



380 



Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 



385 



390 



395 



400 



Ser Ser Ser Gly Ala Leu Glu Leu Met He Thr Leu Gly Met Asp Glu 



405 



410 



415 



Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu Glu Leu 

420 425 ' 430 

Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn 



435 



440 



445 



Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr 



450 



455 



460 



Gly Lys Leu Thr Leu Lys Leu He Cys Thr Thr Gly Lys Leu Pro Val 



465 



470 



475 



480 



Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe 



485 



490 



495 



Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala 



500 



505 



510 
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Met Pro Glu Gly Tyr Val Gin Glu Axg Thr He Phe Phe Lys Asp Asp 

515 520 525 

Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu 

530 535 540 

Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn 
545 550 550 560 

He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr 

565 570 575 

He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He 

580 585 590 

Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin 

595 600 605 

Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His 

610 615 620 

Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg 
625 630 635 640 

Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly 

645 650 
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